+ 




United States Bvtent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United State* Patent and Trademark O filet; 
AilUrea*: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 



APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


09/942,519 


08/29/2001 


Teruaki Okino 


4641-59018 


9610 


7590 01716/2003 








KLARQUIST SPARKMAN, LLP 




EXAMINER 



121 S.W. Salmon Street 
Portland, OR 97204 



NGUYEN, LAM S 



ART UNIT 



PAPER NUMBER 



2853 

DATE MAILED: 01/16/2003 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 07-01) 



Office Action Summary 



Application No. 

09/942,519 



Examiner 

LAM S NGUYEN 



Ap^nt(s) 

OKINO, TERUAKI 



rf 



Art Unit 

2853 



- The MAILING DATE of this communication appears on the cover sh et with the correspondence addr ss 
Period for Reply 
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Art Unit: 2853 

DETAILED ACTION 
Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. Claims 1, 2, 4-12, 14-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Nakasuji (US 5773837) in view of Suzuki (US 5994709). 

Nakasuji discloses a method in a charged-particle-beam (CPB) microlithography in 

which a pattern is defined on a segmented reticle that is divided into multiple exposure units each 

defining a respective portion of the pattern that is transferred by a charged particle beam to a 

respective location in a die on a sensitive substrate, an improvement comprising: 

arranging the exposure units (FIG. 14a, element 304a) on the reticle in a grid 
array extending in X and Y directions (FIG. 14a), the grid array including minor stripes (FIG. 
14a, element 304b) each extending in the X direction and being arranged in the Y direction, each 
minor stripe comprising at least one exposure unit (FIG. 14a, element 304a); 

successively deflecting a charged-particle illumination beam in the X direction to 
illuminate each exposure unit in each minor stripe and to illuminate the minor stripes in an 
ordered manner (FIG. 14a, the arrow A); and 

Referring to claim 2: wherein the exposure units are respective subfields and 
each minor stripe comprises multiple respective subfields (FIG. 14a: a row of subfields 304a). 
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Referring to claim 10: wherein each region comprises multiple respective minor stripes, 
and each minor stripe comprises multiple respective exposure units; and during exposure of each 
region the illumination beam is deflected in the X direction to illuminate each respective 
exposure unit in a minor stripe and in the Y direction to progress from one minor stripe to 
another in the region (FIG. 14a). 

Referring to claims 11, 16: wherein during exposure of the pattern, progression from 
one region on the reticle to the next is achieved by moving the reticle in the Y direction (FIG. 
14a: the reticle 304 moves in the Fm direction). 

Referring to claims 17, 18: an illumination-optical system (FIG. 10, element 302) 
configured to direct an illumination beam from a source to the reticle (FIG. 10, element 304); 

a reticle stage situated downstream of the illumination-optical system and 
configured to hold the reticle (FIG. 10, element 328); 
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a projection-optical system (FIG. 10, elements 307, 308) situated downstream of 
the reticle stage and configured to direct a patterned beam from the reticle to the substrate (FIG. 
10, element 310); 

a wafer stage situated downstream of the projection-optical system and 
configured to hold the substrate during exposure of the substrate (FIG. 10, element 309); and 
a main controller (FIG. 10, element 320) connected to the illuminati on-optical 
system, the reticle stage, the projection-optical system, and the wafer stage, the main controller 
being configured to (i) control transfer of the pattern from the reticle to a substrate mounted to 
the wafer stage, (ii) successively deflect the illumination beam in an X direction to illuminate 
each exposure unit in each minor stripe and to illuminate the minor stripes in an ordered manner. 

Nakasuji does not disclose wherein the reticle includes multiple regions that are 
individually sequential transferred to the die (Referring to claims 4-9, 14, 15), each region on 
the reticle including one or more minor stripes illuminated multiple times such that the respective 
exposure units are illuminated multiple times by the illumination beam and transferred to the 
respective locations in the die on the substrate. 

However, Suzuki discloses wherein the reticle includes multiple regions that are 
individually sequential transferred to the die (FIG. 14a: each die 310a is corresponding to a 
region including multiple row of element 304a), each region on the reticle including one or more 
minor stripes illuminated multiple times such that the respective exposure units are illuminated 
multiple times by the illumination beam and transferred to the respective locations in the die on 
the substrate (column 6, line 33-35: a mask-subfield pattern can be illuminated multiple times 
per die). 
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Therefore, it would have been obvious for one having ordinary skill in the art at the time 
the invention was made to replace the one-time illumination one or more minor stripes as 
disclosed by Nakasuji by multiple-times illuminating as disclosed by Suzuki. The motivation of 
doing so is to provide a charged-particle beam exposure apparatus that can perform projection 
exposure of mask subfields onto corresponding transfer subfields on the wafer such that the 
transfer subfields are properly stitched together without generating third-order deflection 
aberration as taught by Suzuki (column 3, line 5-10). 

2. Claims 19-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Muraki (US 
6274877) in view of Nakasuji (US 5773837) and further in view of Suzuki (US 5994709). 
Muraki disclose a method for manufacturing a microelectronic device, comprising: 

(a) preparing a wafer (FIG. 1 2, steps S 1 -S3); 

(b) processing the wafer (FIG. 13); and 

(c) assembling devices formed on the wafer during steps (a) and (b), 
wherein step (b) comprises the steps of (i) applying a resist to the wafer (FIG. 13, step 15); (ii) 
exposing the resist (FIG. 13, step 16); and (iii) developing the resist (FIG. 13, step 17). 



FIG. 13 
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Muraki does not disclose that step (ii) is performed using a CPB microlithography 
apparatus. 

However, Naksuji and Suzuki disclose a microthography apparatus employing a charged- 
particle beam for exposure of a mask pattern onto a sensitive substrate as used in manufacturing 
semiconductor devices (US 5994709: column 1, line 5-10). 

Therefore, it would have been obvious for one having ordinary skill in the art at the time 
the invention was made to use the CPB mircrolithography apparatus as disclosed by Nakasuji in 
view of Suzuki to perform the exposing the resist in the wafer process disclosed by Muraki. The 
motivation of doing so is to achieve high exposure resolution and high throughput as taught by 
Suzuki (column 1, line 11-15). 

Allowable Subject Matter 

2, Claims 3, 13 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

The most pertinent arts Nakasuji (US 5773837) in view of Suzuki (US 5994709) fail to 
disclose wherein each minor stripe in the region is illuminated each of n times by the 
illumination beam at an illumination-dose that is 1 In times the illumination-dose that otherwise 
would be received by the minor stripe if the minor stripe were illuminated only once. Therefore, 
the claimed invention is not disclosed by the prior arts. 

Conclusion 
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The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Mizuno (US 2001/0017355 Al) teaches an electron beam lithography apparatus 
including a control device in which, for each column stripe in each drawing time of multiple 
drawing, optional conditions of dividing a pattern to be drawn on the sample can be set; and a 
time obtained by dividing a total irradiation time by the number of total drawing times is set to 
an electron beam irradiation time (Abstract). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAM S NGUYEN whose telephone number is (703)305-3342. 
The examiner can normally be reached on 7:00AM - 3:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, JOHN E BARLOW can be reached on (703)308-3126. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703)305-3431 for regular 
communications and (703)305-3432 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0956. 



January 7, 2003 



John, 



